General (GCA) and specific (SCA) combining ability for ten quantitative characters of seven parental genotypes and 21 F 1 s derived from a 7x7 diallel cross without reciprocal was assessed. Combining ability analysis following Griffing , s approaches suggested the association of both additive and non-additive gene action in the genetic system with the preponderance of additive gene effect in the expression of all the traits except number of inflorescences per plant. The non-additive genetic component was exclusive or predominant for inflorescence per plant. Ranking of the parents for ten characters on GCA performance indicated that the parental genotype DS-7 was the best general combiner for pollen sterility percent, 10-green pod weight, 20-seed weight and the genotype DS-27 for the trait pod yield per plant. The estimates of SCA effect revealed that in most of the cases, combinations of high x low or even low x low exhibited high SCA effect for many characters rather than high x high cross combinations indicating the importance of gene interaction. Based on SCA performances the crosses S 12 x S 11 and DS-164 x DS-27 were the best specific combiners for days to 1 st flowering. The crosses DS-164 x S 12 , DS-52 x S 11 , DS-164 x DS-9(t) were the best specific combinations for pollen sterility percent, pod length, and pod yield per plant respectively.
INTRODUCTION
Lablab bean (Lablab purpureus L.) is a major protein rich winter vegetable in Bangladesh. There is a great demand of both edible pods and mature dry seed for culinary uses among the people of Bangladesh. It is also regarded as income generating crop due to its wide spread cultivation. According to the latest statistics (BBS-2004) total bean production in Bangladesh was 149.86 thousand ton with an average yield of 4.82 ton per hectare during the year [2003] [2004] . The average yield of lablab bean in Bangladesh is very low in respect of the bean yield (10 ton/hectare) in global context. This low yield status is attributed due to the lack of prescribed production practices and lack of high potential varieties. Yield is a polygenic character resulting from the interaction of yield contributing characters influenced by environmental fluctuations. Selection is the important aspect of crop improvement programme but it is difficult to make improvement through direct selection based on phenotypic performance as phenotypically superior performer not persist in subsequent generation. Therefore parents should be selected on the basis of their genetic value. Diallel analysis provides an effective means of obtaining rapid information about the genetic features of the homozygous lines. The main feature of diallel analysis is the combining ability (Sprague and Tatum, 1942) . Selection of parents in terms of their ability to combine in hybrid combinations and subsequently use them for developing pure lines or hybrid varieties depends on their nature of combining ability i.e. GCA and SCA. The parent with higher GCA could be used for developing inbred variety while crosses showing higher SCA value could be used for developing hybrid variety. Assessment of combining ability will enable the breeders to choice properly the parental components to produce the best economic hybrids. Therefore, the present study as undertaken to find out he nature of gene action governing the expression of yield related characters and to assess the combining ability with a view to utilize the information in further breeding programmes.
MATERIAL AND METHODS
A 7 × 7 diallel cross without reciprocal was made during the winter season of 2003-2004, while the evaluation of F 1 s with parental genotypes was performed in the following winter season, 2004-2005. The field research was conducted at the experimental farm of the Department of Genetics and Plant Breeding, Bangladesh Agricultural University, Mymenshing. Seven genotypes of lablab bean viz. DS-164, DS-7, DS-9(t), DS-27, DS-52, two advanced strains S 11 (selection from cross DS-106 x DS -167) and S 12 (selection from cross DS-52 x DS-167) and their 21 F 1 s derived from diallel cross were included in this experiment. The experiment was laid out in a Randomized Complete Block Design (RCBD) with 3 replications. The seedlings were raised in polybag first. Then they were transplanted into the pits of main field and three pits were assigned for one genotypes in a replication with interspaces of 3m. All the agronomic and plant protection measures were kept equal for the entire experiment. Data on ten yield related characters from each family of the F 1 diallel population covering each replication were recorded and the primary statistical analysis of the data was done according to Snedecor and Cochran, 1967; Clark, 1973 . Griffing , s (1956 method 2, model 1 (fixed model) was used to study combining ability.
For each character GCA (for each parental component) and SCA (for each hybrid) were evaluated. Ratio of GCA/SCA sum of squares was computed to estimate the relative importance of GCA and SCA for all the characters. Ratio of GCA/SCA sum of square=1, means that the additive and non-additive effects are equally important; GCA>SCA indicating greater importance of additive effect; GCA<SCA indicating greater importance of non-additive effect.
RESULTS AND DISCUSSION
The analysis of variances for combining ability showed that both gca and sca variances were highly significant (P<0.001) for all the characters under study (Table 1) . Moreover the gca : sca ratio was more than one for all the characters except inflorescences/plant (no.) indicating that all the characters were predominantly under additive genetic control. The results agree with the findings of Singh and Singh (1981) , Singh et al. (1986) and Kabir and Sen (1990) . 
General Combining Ability
The estimates of gca effect showed that no single parent exhibited all of the desirable characters. The gca value suggested that the parent DS-7 was the best general combiner for maximum number of characters viz. pollen sterility percent, 10-green pod weight and 20-seed weight. Negative GCA is preferable for days to 1 st flowering because it indicates the general capacity of early parents to transmit their behaviour to progeny in cross combinations with other parents. The parental genotypes S 11 and S 12 were desirable for their negative gca effects and among them S 11 emerged as the best general combiner for early flowering. For the trait pollen sterility percent the parent DS-7 and DS-27 differed significantly from zero with regard to negative gca effect. These genotypes were thus treated as good general combiners for pollen sterility percent. Estimated gca effect for the trait number of inflorescences/plant revealed that DS-164 was the best one for general combining ability followed by the parent DS-27. The parents S 12 and DS-27 were the best combiners to improve the flower bearing behaviour due to their highest gca effect. The estimated gca effect for pods per inflorescence ranged from 0.779 to 0.629 and among the parent S 11 was found to be the best general combiner followed by the parent DS-164.
The parental genotypes DS-27, DS-52 and S 11 were desirable for the trait pod length due to their significant positive gca effect. Among the parents, DS-27 was emerged as the best general combiner for pod length. Positive gca effect means good combining ability for broad pods and negative gca effect would reflect combining ability for narrow pods. The highest positive gca effect was obtained in S 12 followed by the parent DS-7 indicating that these two would be the best general combiners for the broadest pod whereas the genotypes DS-27 and DS-164 exhibited the hightest negative value, thus these two genotypes were designated as good general combiners for narrow pods. Out of seven parental genotypes four parents had positive gca effect indicating that they were good general combiners for 10green pod weight. Estimated gca effect for 20-seed weight revealed that all the parents except S 12 had significant value with high significance level (p<0.001) and the parent DS-7 was the best general combiner for this trait. Both positive and negative gca effects were observed for the trait pod yield per plant and gca effect for all the parents were highly significant (p<0.001). The parent DS-27 displayed the highest gca value followed by DS-52 and DS-164 for pod yield per plant.
Specific combining ability
The estimates of sca effect revealed the importance of gene interaction for the characters studied. The recorded sca value for days to 1 st flowering ranged from -16.94 to 13.96. The crosses S 12 x S 11 , DS-164 x DS-27, DS-164 x DS-52 and DS-9(t) x DS-7 were the best specific combinations due to their highest negative sca effect. The sca effect of the crosses DS-164 x S 12 , DS-7 x S 11 , and DS-52 x S 11 were negative and significantly different from zero, thus considered as the best specific combinations for pollen sterility percent. The cross DS-27 x S 12 was the best specific combiner for the trait number of inflorescences per plant. The crosses DS-7 x DS -27, DS-27 x DS-52 and S 12 x S 11 would be the best specific combiners for number of flowers per inflorescence due their highest sca effect.
The crosses S 12 x S 11 was the best specific combination for the trait number of pods per inflorescence followed by the crosses DS-27 x DS -52, DS-164 x DS-52 and DS-164 x DS-9(t). Among the 21 cross combinations 5 crosses viz. DS-164 x DS-7, DS-9(t) x DS-27, DS-27 x DS-52, DS-27 x S 12 and DS-52 x S 11 were treated as the best specific combiners due to their highest sca effect for pod length. The crosses DS-9(t) x DS-7, DS-7 x DS-52 and DS-27 x DS-52 exhibited the highest negative sca effect of varying significance level (p<0.05-0.001) suggesting good combination for narrow pods. The rest of the crosses expressed positive sca effect and the crosses DS-164 x S 11, DS-164 x S 12 and DS-164 x DS-27 displayed the highest positive sca values indicating that these would be the best specific combinations for broader bean.
The sca effect for all the cross combinations or F 1 genotypes were highly significant (p<0.001) for the trait 10-green pod weight. The crosses DS-27 x S 11 and DS164 x DS-7 were the best and worst specific combinations respectively for this trait. For 20-seed weight the crosses DS-9(t) x S 12 and DS-7 x S 12 performed the best result. The sca effect for pod yield per plant was significant for all of the crosses except DS-164 x S 11 . The recorded sca value reveled that the crosses DS-164 x DS-9(t), DS-164 x S 12, DS-7 x S 11 , DS-27 x DS-52 and DS-27 x S 11 were good specific combiners for pod yield per plant.
